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(k) (t) icfc^sni|:e©^>/K;i/©m#g(Z)^g(Z)#-^ (;\°;i/>0 £©*BM 
5£ (14) K<koT#f#-r&::£:#-T?££. 5£ (14) cd*BB5p 

n.k.m" ' k ' ±&V>* (4) #M (7) IC U fe^otftltS r il#T* 

[0 0 8 7] 
[il4] 

P^ k m ' m ' =£%< m >(t-nT s - T^^a^'^t-n'Ts-Ty^dt. 

• • • (14) 

[0 0 8 8] 

^ (10) IC&V>T. ?T#jAli, t-^T©rL-if©"r^TODe/>^;i/{CoVNT 

[0 0 8 9] 
[$U5] 

A=diag(A} ? -,Aj) 

• • • (15) 

[0 0 9 0] 
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di ag (A n ) ttt, zr&ttftj&frxK s<v h^A^m^n^mnnn^m-t 



[0 0 9 1] 

^ (15) <DftmA(DmMT*&Z'<>7 h;bA n «, ^ (16) &C^i-£ •) 

S*u ^(16) h;i/A n ©H^A n (k) ii, ^(17) izm-fj: 

[0 0 9 2] 
[«16] 

An=[A^ T ,-,A«) T ] T 

♦ • - (16) 

[mi 7] 

A»-[E«E».....E«)] T 

• • - (1 7) 

[0 0 9 3] 

5£ (10) lcfev\T, ^h^btt, #:i-lf<z>2/>7i?;wc^T/^x#@2 

[0 0 9 4] 
1 8] 



b-[bJ.-.bj] T 

• • • (18) 

[0 0 9 5] 

33T% S(18) OK? h/i/b©5S*b n a:, #rL-if^#*rSn#g© 
Uti:»J#«ffi?:itKMx i ikib®** b;i/-e, ^ ( 1 9) ©j:e> 

[0 0 9 6] 
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mi 9] 

b n =[bCt>\.., b oo T ] T 

- • - (19) 

[0 0 9 7] 

5£ (19) <D<? h;i/b n tf>Hi£b n (k) &, 3. -If k^#f<5 n#g(D*/> 

^i/tbTl?»J#5imMx ij^tccd^ h;i/t% ^: (20) ©.fc^jc^s 

[0 0 9 8] 
[«2 0] 

b«o=[b*. 1 >.-,b*.»] 1 

♦ • - (2 0) 

[0 0 9 9] 

7% (10) {C^WSt?"' ' k ' ?W0t% M^N 0 /2C!)^^^ 

[0 10 0] 

•5c 

[0 10 1] 
[I&2 1] 

y=RAb+ tj 

• ♦ • (2 1) 

[0 10 2] 

nt% ^ (21) K^ttS^? Wl/bte. ^(18) ftm (2 0) T*5^£ 
[0 10 3] 
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^ (21) IZ&V&K? hJVy tk&,T*m2tlZ. NiO'C^ 

[0 10 4] 
[&2 2] 

y=[y 1 T .-.yj] T 

- • • (2 2) 

[0 10 5] 

'^T% 5£ (2 2) 0)^* hJVy(Dmmt.te^T^£'<2 h;i/y n « te, t*^ 

SUSKMX llkThO^V h)W$>Z> 0 
[0 10 6] 
[ffc2 3] 

yn-=[yS> T ,-.yJ9 T ] T 

• • • (2 3) 

[0 10 7] 

5£ (2 3) iCfcttS^* h;i/y„. ©MfJtt&oT^s^ h;i/y n > (k 
5$ (9) T*5£^£*UT^£%©-e&£ 0 
[0 10 8] 

^ (2i) icfctfsRte, NKMxNKMr^TcoDffigg^J-r^y. #cj£ 

[0 10 9] 
CfSC24] 

R-K-.p- T ] T 

• • • (2 4) 

[0 110] 

r^T% ^ (24) ffiWfT^jR©gySi£fcoTV^ p ^ 
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[0 111] 
[$£2 5] 

pn'=:[pnM T f ... fP n-.K T ] T 

• • • (2 5) 

[0 112] 

5£ (2 5) lcfcv%T> fT^Jp n ' ©Hii:«:oTv^p n ' * k ' «\ n.-if#k 

[0 113] 
HR2 6] 

p ri W T = |pn\ kM T f ... pn. k\ M T j T 

• • • (2 6) 

[0 114] 

5$ (2 6) lCfe^e^jp n ' ' k ' CDSl^^otV^p 11 ' ' k ' ' m ' & 
, ^(11) T^£*lTVN£=&<Z)T*&£ 0 
[0 115] 

(2i) iz&ttZviz. S (io) tc£#6 77 n ' ' k ' ,m ' £#j&u r^©<fc 

[0 116] 
[I5C2 7] 

7?=[7?j.-.r?;] T 

• • • (2 7) 

[0 117] 

fiU 5£ (2 7) Kfcl^T. ^*h;i/7? n , 5$ (2 8) (Z> £ 3 IC^£ *l 

2 3 ffi|E# 2001-3116723 
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, ^(28) iCfctfS^* hJVn n > (k ' } H =«; (2 9) <D£?lZl£mZtl2>o 
[0 118] 
[^2 8] 

77n-=[77<P T .-.^ T ] T 

• • • (2 8) 

[»2 9] 

^(k-) = ^n'.kM ... ^n',k'.M] T 

• • • (29) 

[0 119] 

fcfe. 5$ (10) \Z&tf & -n n ' « k ' ' m ' 5£ (2 9) iz&ttZ^t b;i/7? n 
[0 12 0] 

H3©ffiwas2 u*, ^ (2D 0^mmmm.y fctf-n-r* W2iit 

S3 l K t. rtie>©*gB5A>^ 3 1 lgCDgU^Cfgtf^tlfc^-f y^3 

2 x ^rlg3 2 K ^P>H^$tl^o 
[0121] 

BPt3. «g3/t>^3 1 k , iCtt, ^#^#r (t) ##y&$*l£<fce>fC&oT 

fcU, 4BWA>*3i k , te, ^o&mm^r (t) n-;*7;w\vi/* a (m ' } 
(t-iT T s -T n , (k ' } ) 3; (8) iCLfctfoT. 5$ (9) T**t£ 

[0 12 2] 

*BBBA>?3l k , ^m*-r««HlKn*y n . (k ' ^4, ^^f3 2 k . ic^ 
, t= (n' +1) T s ©^>f$>^t>tS. f£oT> *BB8A>^3 1 k , # 
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&±i-tz>mmmMmy n > (k ' ht. t = u' + n t s o>*-( *>r 

yf3 2 k , ^r^L/T, tS©i/>«a}S2 2 (S3) ic£t&£;ft£o 
[0 12 3] 

Bf6&, 05COffig|A>^ 3 l k . (D«^MS:^bTVN^ 0 
[0 12 4] 

[0 12 5] 

*BB9#g4l m , ictt, g#M^r (t) ##|&3*i*J:3JCJjfcoT;fcy, *BK 
^4 1 m , *©£#*g^r (t) n-#;W\Vl/*a (m ' } (t-n* T g 
-T n , (k ' } ) £fflv\ 5S (8) KLfctfoT, ^<Z>5£ (8) T?a*Sft<&*BW«& 
ff*y n . (k ' ' m ' ^tWLTffiAfS. 
[0 12 6] 

H7J±, S6(Z)tigS^4 l m ' CDtS&MfcasbTV**. 
[0 12 7] 

T H (Time-Hopping) 5 1 tt, # >f Aafcy If >5n»IBT n . (k ' 
J*U /t/l/X»£»5 2KlAlfrf«. A/l/;*38£3§5 2tt, TH«^5 1 

fr£<z>#-f2*3ft-/if>yB#fi0T n , (k ' ^fcjgv^T, n-^j>n/7\ 0 ;i/xa (m ' } (t 

-n' T s -T n , (k ' >) fefe«U *»«5 3JC«|&-r« 0 
[0 12 8] 

mW#!5 3iC«. 7^;i/^^4^5 2*>&D-^;i/7\°^Xa (m ' } ( t - n ' T g 

-t„, (k ' } ) tfmmztizm, gmm^r (t) ^Mswi^cftot^ 

So HJ¥»5 3ti, S###r (t) iD-*^Ha (B ' } (t-n' T g - 

T n , (k ' h £(Dmz&n.L. rtifcfc*;, ^ (8) ic^v>r^ra^©*f^^ 

&ot^Sr (t) a (m ' ) (t-n' T g -T n . (k ' >) ^^54lC 
[0 12 9] 

»»5 4H:, Hl$t$§5 3 0ffi;*J&. 55 (8) IC Lfe^oT^l^U ^CD 

ms-m*. s /Htas^ 5 5 ic^-t So 
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[0 13 0] 

s/H0»5 5ti, *>f Asjxy tr>^raT n . (k ' hzmmisfr** $>tfx* 

(8) JCfeW«ffiBB3Rff*y n . (k ' ' m ' ^ITffiMS. 
[0 13 1] 

f&$*is i o<z)tBBiA>^ 6 i ewTt^sne. 

[0 13 2] 

■ttttty,, (k ' > (= [y n . < k ' y n , ^ -» - • • , y, < k 

' tcovNT£tt(Z>*BI»®mAy h , (k ' ' m ' ^cS^vat, is>tf)V<D&mi!fifft> 

[0 13 3] 

, (k ' ' m ' ^frgy&^n&^fctf), ^>3K;i/^ffiic«>feoTli. -fficDn-if© 

k ' ,m ' ^m^-rsziiiic^So 

[0 13 4] 
H&3 0] 

r 1, if yf'- m ' ) =max(y ( n k ' ) ), 

0, otherwise. 

■ • • (30) 

[0 13 5] 

is>tf?v&mm2 2te, mmffiftm.y n > (k ' y n . (k ' ,2) , • y n 



h'(k'.m') = 
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. (k ' ' M) ©e>1p©«;Mgy n , (k> ' m(max)) S:8?mU fOMHASm ( 
max) tlf-^ iltffiMS. 
[0 13 6] 

— UWB^mgp 1 3 ^-71/^3.— if tbti 
[0 13 7] 

#172. >>>3iOl„>\-#-:y3§£^7 3. ^*0f«*^«lfe#7 4^6«|fi!tStl 

So 

[0 13 8] 

BBM£*i#&/t7l/*£e>L<Z>ffiBB£mWU -ecDffiMSSiRfc-rs, ^ (2 4) 
T«»S*i*«W^R&*«)T, *:**W*j£«7 4lcttt:*rrs 0 ^ ( 

114) frb. *BB&*T#It£3?2l 7 ltC;i3V>TteWfi^JR£:£*£fc«>lCWu T p 

3§7 lT'MMZtlT^Zlb&ttZ. 
[0 13 9] 

x*;i/3r*§5£3£7 2tt, #3— tf # k ©^#M#©x*;i/^E s (k) £#l5£U 
^©o:^;i/^E s (k) $:M^^i--5. j£ (1 5) • T*Jfe*S*i*^J!I (£*T. 
m^;pw^ji:vxe>) A£:£&T. «*#*Jf££«7 4 lcffi:*rr*. fcfc. #H 
M©^ffiT*«, JiMLfect-ptC. -r^T©3— !f<Z)^M-^©ac^;V^E s (1) , 
E s (2) , • • E s (K) li. ^-©^Eg^nT^Sfc©^^ 
[0 14 0] 

$/>JlOwt#->5&£3&7 3 it. &3.-*?<DZ/ytf)Uzis^T^)V*i$mmt< 
*l#£&g, o^y. LXt *J#£ffi©7N°#->£m\ S (18) 

•ejeHSfiS'** b/i/ (J^T. Ml:. h;i/i:vAe>) b MJb 

^3«l«l^7 4fcffi^-r« 0 
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[0141] 

Wfr?ttR, oi^;i/^«l^#l7 2^m*-rSo:^;i/^f^JA, S/>Jl*;wt* 
->#§^7 3Mn;^->/<^ WVb##y&£*i£tfts, fBKSP 2 1 

*i j rti^e>©$/>/jf;i/^joDm^'lit (^?h;i0 b' b' (2) , • b 

[0 14 2] 

[b' b* (2) , • • • , b' (K) ] 

[0143] 
[»3 1] 

b'=arg m in lly-RAbll 2 

b 

•••(31) 

[0 14 4] 

S (31) KlfeW-S b iCoVNTCDargmin ( x ) fc'tt, x -5 
bSr^ft^ZL^^S^-r^o 
[0 14 5] 

tot, 5£ (3 1) iCfctU*, M KN ^tU ©A°^->/<^ h;i/b(D*^e>. /A 
All y-RAB || 2 fc^/Mc^ m&mfrbl>\<^>>#)\/%kp]<DWi%.W 
b' £ LT^&^tisrtic&s. 
[0 14 6] 

f&zn&m&iz&^Tiz, uwB^pgpi 3th sio©7D-f^-Mafe 
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[0 14 7] 

wt>. mrmm^ xtv^s i tcs^x, mmftpm^i i«, 

£#§7 3te, rt*-y<9 K;i/b «±&#[f££3§7 4fCft;di-£ 0 

[0 14 8] 

fit, :7 s 2ic3i», ^19^2 1^ ^M^r (t) hn-#;wi 
[0149] 

mm&Fmm&7 4it, nmmnAy. mmmQR. ^*;vwmA. 

;%Z-y<>7 h;vb &;gv\ (3 1) <Z>Wt£IIIJlC Uc^ot, a — if#173 
M#K^n^nA^0S/>/^;i/^jo*t;?|^e> bV^^i^>fiib' = [b' 
b* (2) , . . b' (K) ] «W^-*i:bTffl;&t-<5. 
[0 15 0] 

^(Dmt. x^^ys2icM*;, r (t) covnt, j^t, mm 

[0 15 1] 
[0 15 2] 

UWB^gpi3Ttt, #^.-1f©fflB5^tf-*y n . y n . (2) , • • 

T©n— *?frb<Dm-%%:U&mzmm (joint detection) b> #^.-if^e>©-> 

<0*3**£fcff3«k tf(Dffig9«gm-*y n . y n . (2) 

♦ ' * *• y n' (K) ^T£Mv>Si£lcj: y, ^<Z)#rL — if (D^BI^tt*y n 
' (1) > y n ' (2) ' * * y„' (K) *^ a-ifi^bGH^MWfr OfiMIBH 1 . 



§5. 
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[0 1 5 3] 

uwB^mgpi 3£. v;i/^rL-if©^«^iif|i:bT#^-t^^i:bTii 
, 093-&, f3U I/-* (decorrelator) Vn £ 0 
[0 15 4] 

[0 15 5] 
[i3 2] 

• • • (3 2) 

[0156] 

fcffctt, ^ (3 0) IZtf LfrWfeMmiZ. b fc # o T, rL— »f # 173rM#K^ti J € ? 



(K,m). 
[0 15 7] 

01 1«, r3'Jl/-$&MK v;i/^O.-1f0D^IS^^^ IT, URBfc 

»pi 3 *mmLfcm&<Di/y#)i&i&m2 2©«tj&M&^LT^& 0 

[0 15 8] 
[0 15 9] 

Utt^StJMftg*. $>-2>v^^j;ffiB9fi i ^JR^iEI^JT^v^ri:^c«fcoT, IB 
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mmnm r _1 * ftm -t z ^ <d m^mm z & e> „ 

[0 16 0] 

&wmmn%5 s 3 Kit. mmw.w^ s 3 ^^^^MCTjR'^^^^tisftfi 
, mmM2 i^ai*t^ffiw^ff*y^^$ns<fce»ic^oT^*j> ^wbsm 

[0161] 

m*m®L&$£ 8 4 it. ^ (30) ®^»JIC L fc*HN, 83^ 
e>©tBH^ft»y' <Z>n— 9 s * k' KoVxT©*BW£etf-*y' „. (k ' y' 
n . (k ' ' 2) , - • y' n . (k ' >®<D$*><Dm±my' „• (k ' »"< MX »fc* 

^©«^#y' n . (k ' ' m(max)) £^L£m (max) £:£i?)S 0 $ h IC, 
S^-ffitfcffi^ 8 4 te, *©m (max) lC«^5£, n-if#k' £ CD S> > rfOl/ 
^i©m«3i^«l^#b' n , (k ' } £:£#)T, t!f-il?tbtffiM5 0 

[0 16 2] 

*BBg?£#lf§8 3#, fn'J l/-^SrH^brv>S 0 
[0 16 3] 

uwB^gggp l 3 tf, 01 l izm^fc&?>iz, fnuu-^^ffl^fc, v;i/5=-^- 

[0 16 4] 

^-rs^fjic. ^f^Si iicfcv>r> ffigB^MWfl8 l *BWff 
#!R£:£#>, ^f?^S^8 2{Cffi^LT, Z?S 1 2 iCjifc. *^^S 

it, &mmwLn$& 8 3 iz&x-tz. 

[0 16 5] 
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ffigg^2 i izts^x. &mm^r (t) tu~itj?vAjv^t(D^m^ 

, 8 3 tt, TsT-VZTS 1 3lC*S^T, ^(32) KLfctfV*, *BK 

ft&ffitg8 4fcffi;fr-r£. 
[0 16 6] 

ft^ffi^8 4H Xry^Sl4lcfcv^, ^ (30) ©fljBHflUKibfc 

#>T\ ati*^-* LT . 
[0 16 7] 

*0>&fcJU ^f^ysi 3{Cg»J, *Bg5§P21*>M^ 7£©^ft## r (t) IC 

o 

[0 16 8] 

)i/3f©*££#&MfcfcS*^ uwB^fgapi 3 ®i i{c^bfc<fce>ic, fny 

[0 16 9] 
[0 17 0] 
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T#J&-t£^-£-lC&, ?n U U—# $§7E£MMSE (Mini mum Mean-Square 

-Er ror) &£fig§ £ ffl V > T«^"T 3 3 1 % Tf £ £ „ 
[0171] 

[0 17 2] 

£Mv^ 5£ (3 0) lc^bk«5£MncL£#oT, !f # 1 M# K^-ti^ 
^^^Oi/^^^i/^^rjcD^li^^agj&^l^^ab ' n , (1 ' m) , b' n , (2 ' m) , • • 

[0 1 7 3] 

0i3wu mmmsE^m^^m^\ ^^n.-if<Dmmm^m^nLx. uwb 

[0 17 4] 
[0175] 

[0 17 6] 



3 3 
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[ft 3 3] 



y' = [R+y(AA) 



-1 




• • • (3 3) 



[0 17 7] 

lz-D^X<Dmm%b%tmy' n . (k ' y' n . (k * ' 2) , • • y' n . (k ' ' 
M) ©d^©S^y' n » (k ' ' m(max)) $e>tc. i^iM^9 4« 

. *<DM*my' n * (k ' ' m(max)) £#x.<5m (max) lC*o'^. a— if# k 

' frb<Dis>tf)v&m<Dmmm&mfemb' n , (k ' ^^t, tif-^i 

[0 17 8] 

01 3lCfcVM:, *Bg§*T7UMJ?t§9 K :n*;i^*§^3§9 2. £<J:tPP 
[0 1 7 9] 

uwBtgMJistf. Eli 3 izmhfc&^iz^ MmnsEtfi&^zm^tc.. v;i/^. 

[0 18 0] 

s§9 3icm^j-r-5o 

[0181] 

TO&^MMMlt^9 3«. X^^^S 2 2&C&^T, 5£ (33) IC L 



3 4 
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[0 18 2] 

ft;Mi!&ffi#£9 4 (i, x-r y :/S l 4 fcfcv%T> ^ (3 0) <3D$[)£&I!Hc Lfc 
[0 18 3] 

*©&S±, 2 2 1CMU> =fflg8^U2 1^e>, 3fcC?>^f§>©#r ( t ) IC 

o 

[0 18 4] 

r^CtC, ltfizB©5:j|^l 0 73fSl 2^. P. Patel and J. M. Holtzman, " 

Analysis of a simple successive interference cancellation scheme in a DS 
/CDMA system", IEEE J. Select Areas Communications, Vol.12, pp. 796-807, 
June 1994 (J^T> ifcSU 6 tV^) ^iCte, M?lpRP3r^ >ir 38#CiP» 

^ t> t=. =b © £ m v % & z: £ i$T* & & . 

[0 18 5] 

MSI 3 Srfil^f S^lCli, ®3lC^T'^-tJ:^lC. *BIH3|S 2 1 ti/>tffr 
mtV,® 2 2 h£>F^C, ^#=af-*>-fe^2 3£i8ttT> UWB«Wap3 1 

[0 18 6] 

W«5ff-*y n . y n > (2) , • y n . (K) t^X v** d i: ic «fc y , 



3 5 
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<D&3.-4f<Dmm%mAy n > y n - (2) , • • •. y n . (K) 2>^, rt— \f£ 

afrMfefflSU 2 2 s£ (3 0) ©flfc«flj£l,fctf«oT, &=L-4?fr%<Dmmm 
(^J) £#t5£f£ 0 
[0 18 7] 

xmmztim&svvx (n-#;i//\°;i/X) iKDtBW&SOru *BW^ft*y£:£ 
[0 18 8] 

MAH DS-CDMA (Direct Sequence CDMAHiftT-te, ^0<Sf(J#^, 

— tf^e>b©^^«)ffisffiBBii> -s&ic&oic&e>&^ 0 np*>, cdmasmt* 
it. mmmK&^x. ^-^kmvx. lmMfrtDmwt&^zmvx. t-*<d 
mmm^m*. m^mzx^t h;i/&$:u &mmizt$^x. ^mm^z^vx 
, mmw£m--<Di&®;n-%zmv. mmw^<Dimm^izM^xm^nvz\n 

[0 18 9] 

r*uc*fbT. uwBMfg-e&, mmmmtf, Ay Fm/P RFX* femtzti. Iff 

o fot> UWBjMlC£tt£*Bg3*T#IRkJU V Z> ftmteftm (sparse matrix) 
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[0 19 0] 

SP1 3KlfeWSgf#*S:j»^**©K:i-6. 
[0 19 1] 

*5c©fiv^»o^©fj^jc^rtTiaai-&ri:^HriBTf*»;, uwb^msi sk 

[0 1 9.2] 

#1, #2, • • - , #n&c£^t&, e/>^;wc^j&t-&/^i/xi?e>btf>^ 

[0 19 3] 
[0 19 4] 
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[0 19 5] 

^P„ (k ;' ' m ' * ^„, k) . n ' ' m ' =p„- ,k' n ' k ' m ^ 
[0 19 6] 

s£ (34) lZ*-tJ:olZ, fSff^|R*\ NXNfl©f?^Jr n n ' T*«*& 

[0 19 7] 
[|$C34] 



[0 19 8] 

5$ (3 4) iCfc^S^Jr/' it, %mm^r (t) <D n#B<£> ;WC@B 
g^tlS/Wl/Xa (m) (t -nT s -T n (k) ) n' #B©n-#;WWl/X a (m 
} (t-n' T s -T n , (k ' } ) £ (DmrnZmmt-rZ KMX KM!krt<D4y&}X* 
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[0 2 0 1] 
[»3 6] 



r n, k 



r n', k', 1 ... r n\ k*. 1 
' n, k. 1 n. k. M 



r n'.k\M ... r n\k',M 
n. k. 1 n, k, M 
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[0 2 0 2] 
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0km Okm Okm — Q<m 
r§ Okm Okm — Q<m 
rl rl Okm — 



Okm rN_ t rj 



(3 7) 



[0 2 0 4] 
[0 2 0 5] 

5$ (3 7) ^e>, ffllS9?T#IR&> M;U£> G. H. Golub and C. F. Van Loan, 
Matrix C mputations, 3rd ed. , The Johns Hopkins University Press, 1996, 

pp. 16-17 (j^t. icmi 7 KmmztiT^&E*ftttfoftmzm&i,r~% 
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£#fcL£4§l=HC, =fc*HfcfT#|fcJ&5 0 tot, «BMt#JR&, *#:7«#H 

[0 2 0 7] 

^>3j?;i/ife> L©ffiWH:fcv^e>, ^(36) ^^Jr nk n ' ' k ' (=r nk n ' 
,k ) te, ifn^tjOjjt^^o ££IC % k = k' 1?, fron = n' |^ 

ffllp n)k)1 n ' ,k ' ,m * (=p n ,k,m n,k ' m ' > &5£©J:3K:#ms*i*£i: 

[0 2 0 8] 
3 8] 

1 if m' =m, 
0 otherwise. 

• • • (3 8) 

[0 2 0 9] 

UJ t£oT. 5£ (3 6) ©tf^Jr n>k n ' ' k ' k=k' ^on = n' ©^£\ M 

[0 2 10] 

«AH Vn*. rL-if|JcK^3 AT% 2i©AVl/X&ttIi «ot, M=2 

) tfftt>ti&z£iz£z>&mm^fr*><Dis>7$n,ftim («^t, n=d £*re> 
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5£ (4) {Cfctt&^y >^PilT p tt. 1. 5ns£. ^ (5) 
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$k±0)3kfr<DT\ZlS^X. ffiHfxTffR #C5£<2<}: ? 6 (= 1 X 
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[0 2 13] 
[»3 9] 

1 0 0 0 o o" 

0 110 0 0 
R= 0 1 1 0 0 0 
■ 0 0 0 1 0 0 

0 0 0 0 1 0 

0 0 0 0 0 1 
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Ht% 5£ (4 0) iZt3^T. K>7h)Vb' ©lifc^ot^Sb' n (k) }t 
2 ( = M) X 1 fcytiO)^? b)VT*$>Z>o 
[0 2 17] 
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BPS, « (39) ©*B§B4f#!Rte, S(4 1) JCjaVfrJ^fc, 4±©4X4* 

5c©ff^J, £T<Z> 2X4 &7G©f?#K *_tCD4 X 2^7ttCDff^rj, :£T® 2x2|fe 

7bG>ftmKL&tfTm*.&Z. 3Atf>n.— If # 1#S# 3© 
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' iifcfc, x x y &7t;© if n 

4 l) ©*BW*?#JRtt, ^©J:e>tc^-rzii:^T^-5, 
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[»4 2] 



R= 



R* 0 4 . 2 
.0 2 .4 12 
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[0 2 2 2] 

55 (4 2) j£ (3 1) tC*S$/>jK;t/tfefflM:, ffilMIBH^&^&TV** 

a— tf# 1 fc# 2lcc^T©S/>>}Ol/;&m£. ftS©:*— »f £<z>fl&M|^$i££C 
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n— !f#li:#2 0DS/>3j?^/«l^ffi [b' j^, b* j (2) ] 5£ 
(3 1) icMJ^t-S^: (4 3) KioT, a. -If # 3 <Z> >> >tff/l/*ijfeft b 

' j^tt, S (31) lC*f/£-t<55S; (4 4) ICJ:oT. *fr?tl$ttbZ> Z tiW 

[0 2 2 4] 
[8SC4 3] 

[bj«>l b;«) T ] T =arg min I|[y/1>: y«>Y-R'[b™: b^W 

[b^ T .b^ T ] 

• • • (4 3) 

[«4 4] 

b;0>=arg min ||yf-I 2 bf>|| 2 

... (44) 

[0 2 2 5] 

UWKMTffcJ:, fflz_&. ^ (3 9) (C^LfeJ:e>(C, fflKff^JR^#»ftff^f 

mmn^iR^ wz.it. ^ (42) jc^Lfcj^K:, ^t>&& 

[0 2 2 6] 

a— if# 173M#K1-^T<Z>, NM©S>>JK;i/-t^T{CfeVNT> MI<Z) 
31 £#&V^lir, *B58*T#JR«. NKMXNKM^©*M?IJI Ng 

M £:fcS„ 3 0><fc Steffi MfrWR^&ff^JtciJfe**^ ^cduwb^M 

[0 2 2 7] 
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7£tc, mi 5 33<fctfigi 6li, 3&, >f CDft&&ffl& 

(Sii^m^) tlTi^lfei^ SER(Symbol Error Rate)£E b /N 0 

[0 2 2 8] 

SI 5 33^001 6©^^zi l/-J/ 3 >M*tt, M= 2, T p =l. 5ns, 

T uwb =0 - 7 5 3 1 #3-— *f^P,©^©n:*^S:H— « 

E S T*&&£ l/T, ^EV^^J^n (Monte-Carlo) SIC J: £ ^ ;x Ix-S/a >&*T 5 

r t &c <t y m e> tifc =fe ©t-fe s „ 

[0 2 2 9] 

015tlt a.-if$tK£2 £U if> jr'BHHT 1 (1 ^T 1 (2) «:, 

^■tl^tlO ^T p i: ItfeS. $.tc. @15til ^T s >KMT p (=4 T ) £ 

E b tt, ^E b =E s /l o ggMT'tflE^tlSo 
[0 2 3 0] 

HI 5tC£V%T (®1 BlC^T*^) . TMLj Tf^-TftlR**, v;i/^3- 
f ©tiltil^fC «kSSER$:^bt^y, rcoiwj X^-tmmtiK is>>f)\s3L 
-iftf>*g!)l2llCi:£SER$:^LT^£o EI 1 5 # £ W J^fc <fc -5 S/>?Vl/ 
rL-ifcD^M^T'^ E b /N 0 ^i<Jiott, S E R liBjc^-Br-T 

feoti, n. -if # l tf^-* d tfcat-f&f £©ic l tff;v jcffl«£ ti 
€>A°;i/Xii, 3-if # 2#H5— ©t 2 -^ # d SriUS^ £©lc 1 §B©S/»K;WC 

if # i h# 2©^-f e>$n$ra#, ^*i-?*io tT p T-&y, *<nmtf?- 
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[0 2 3 1] 

E b /N 0 #;*£<;&£lCo*lT> S E R &Bfc#$ tlX V> < „ 
[0 2 3 2] 

01 5lC33V^ rsingle-userj T^"tffi^^ flfiMm^tffc 
^•©^>^;i/^L-1fOD^M^tC «fc^> S E R<D±|jt$:^LT^S;tf, 
<Dmm'&m$$lZ£2> S ERfcLTIi, 3©>>>y;i/:i--tf©^iS#ilCj;.5 S E R 

<D±n£m$mm<Dm&m*>ixx^2> 0 

[0 2 3 3] 

Z.0D rsingle-userj T^-TlMte (SI 6 iCfcV^^ISItl) , J. G. P 
roakis, Digital Communications, McGraw-Hill, 4th. ed. , 2001, p. 261 (JgJT 

, jcwii 8 Kmm2&f~mm^iz£y&ibt=.*><Dx$>z>-t)K E b /N 0 > 

41og2~4. 4 d BCOffimiZ&^Xte. MffiS<D S E R©Jh#{Cj£^%>©T& 

So 

[0 2 3 4] 

, ^-i?¥oL<DJ*)lx<Dmm*mir&t^foiZftlDn&&<DX&Z-hK MIC n 
— if£*e> Ltf),r?;i/;*(Z>»^#> £ofc<fci:mk£, v;i/^:x-ifG!)^M#§<Z>r?:7 

XtmmztjtZ. fiP*>, 01 5lCfc#£ r MLj t^t7^/fa- !f CD«*g*gSg2§ 
CDSER&, rsingle-userj Xm^tt/y >f)\>=L— >f <Z>^lf#§tf) S E R(D±mz 

[0 2 3 5] 



ffi§E# 2001-3 1 16723 



#2 001-065073 



-r^i-v;i/^n-if©ftjg^ii^©SERii, rconvj -e^-f S/^^Vi/^-iftf) 

[0 2 3 6] 

#ClC, H16», :3.--if$tK$:4 £U is>#)]smmmMT s * 1 0 n s 
ot, PRFii, 100MHz (=1/10 [ns]) £ L,£^-tf> ^ l/- 

[0 2 3 7] 

01 6T*Wu v;i/^rL-if©S^|®^ ( tmlj T^-rftM) £:> 
( rsingle-userj T'^-tffiH) <£> Vvftltf) S E RlC^ 

[0 2 3 8] 

E/N 0 ^ 1 5 d BOS E RCS@ Ifci^, 

ri-if <z)ftjg=gii#i© s e r ( TMLj -eavrMO i/y^jv=L—^a)mm^ 

OSER ( rsingle-userj T^i-|Sfife§0 ICjfcgeLT, 4 ^JgA_t:a$C#3 *lT V>£ 

o 

[0 2 3 9] 

fip-£, ^>^;i/rL-if<z>^ii^Ji, i <d=l— VZmzmmzft^tiK 

3.— *f<DW.M%ST*lZ, 4A<D=L-*?& y ffi&MiZ'&m (joint detection) "T£ ^ 

£2>*e>, Jtwcttu s e Rtf4mikm2tiz>}i=PMi$ti2> 0 01 
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[0 2 4 0] 

h^xTC^^^Iil^T^S. -MI5:V7 h tfa:7tci:oTf7e>4§1ir 
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[0 2 4 1 ] 

$ tlS 3 > If a. - # <D—Mm<DJ&M<D&f&m L T V^ £ 0 
[0 2 4 2] 

^105^ROM103 JC^&fBStLT;i3< ZL£#T*£3o 
[0 2 4 3] 

Sb&^ittfc. ^a^A&. 37n y tf-^W 7s?, CD-ROM (Compact Disc Re 
ad Only Memory), MO (Magneto opt ical)^^ DVD(Digital Versatile Disc 

[0 2 4 4] 

©AX^M£:?rbT> 3>fcTa.-^lcM^Te^bfe LAN (Loca 1 Area Netwo 
rk), >{y%-% v hH^^>fc*y h^-i'^L/t, 3 >tfn- # lc^ij&T*jf£ 

i o wic-rs/N- Ft^x? i o 5 ic-r >x h-^tsit^t 

So 

[0 2 4 5] 

H>fcrn.-#&, CPU(Central Processing Unit) 1 0 2 £ f*fj^ IT V> -5 „ CPU 
10 2 AX 10 1 £;frLT, AffiiJ^>^7i-^ 110 *«Jg|«StbTfe 

»J, CPUl 0 2li, A!UW>^7i-^ 110 Sr^LT, 3.-- tflCfcoT, 3f 

<fcUM^A*§nSi:, -etltCbfe^oT. R0M(Read Only Memory) 1 0 3 IZ 

fefflZtiT^z>7n>f^<u*:mft-t2> 0 i&sv^ cpui0 2«, /n— F 
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e>^*mStlTA- Ff-fX^ 1 0 5tC-f h-;i/$tlfe^D^7AS:, RAM( 
Random Access Memory) 1 0 4 {CD - KLTUfft" So 3*WCJ: CPU 1 0 2 1* 
, ±llfc7n-ft- MCbfctfofcML fe-5V\li±^bfe^D y *0<D« 
J&tCJ: UfffenS^aSr^Oo f IT, CPU10 2&, t(D^mU^. &JgfC 
fSDT, A£H^3-^>^^ot-X 1 1 0 $:^LT,. LCD(Liquid Crystal D 

isplay)^^tf-*^T*#^^tlSm*BlSl 0 6^&m*, &£VMi. 1 
0 8fr*>mm. Shield;, /N- K^** 1 0 5JCffi»^S-frS. 
[0 2 4 6] 

[0 2 4 7] 
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[0 2 4 8] 
[0 2 4 9] 

^$C©S#38S;fcfr UWBOJltra Wide Band)ii#JC «k £j£«M#lC*ffS;-r 
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